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Who we are

Rheologic

  Andras
  Christian
  Markus
  Sahir

Joanneum Research
DIGITAL – Institute Digital Technologies
Remote Sensing and Geoinformation

  Heinz
  Katharina

Green Energy Lab



What we are good at

Rheologic
  Wind power, comfort, danger
  (Urban)Microclimate
  Process intensification
  Clean rooms

Joanneum Research
  Processing of remote sensing data
  Validation of remote sensing
    services
  Copernicus services
  Environmental monitoring



S4W ideation, goals, status

ESA/BIC Hackathon 2022
„Space applications“

Detailed surface features
Process automation

EO/WRF/CFD data pipeline
with global cover of input data



Problem description

Have: complexity

Data acquisition
  Surface data
  Vegetation data
  Wind data

CFD Models
  Validation

Software
  Automation
  Reliability
HPC hardware/clusters



Problem description

Want: simplicity

What is the expected Annual 
Energy Production (AEP)?

Optimal Wind Energy 
Converter (WEC) type?

What is the uncertainty of the 
yield prediction?

Where are the best spots to 
place the WECs?



Data flow

EO data and geometry
Surface roughness classes
Surface: COPDEM30
RSG -> GeoTIFF
reprojection, rescaling, cutting, void filling

Forest canopy: META/WRI
10km turntable generation

Wind data
ERA5, hourly, 10 year avg
16 sectors

Simulation
Large Eddy Simulation



Accuracy of results

Terrain Ruggedness
Index (TRI)
classification

„Typical“ wind energy
benchmarks

„Complex“ terrain

Validation

TRI 13.9

TRI 3.3



Validation sites

1 TTD/BPA Naselle Ridge

2 TTD/BPA Megler

1 TRI 6.6

2 TRI 14.9



Validation sites

3 NEON MLBS

4 NEON SOAP

3 TRI 3.1

4 TRI 6.9



Validation sites

5 E-Stmk / Handalm

6 FHTW / EVN Lichtenegg

5 TRI 7.3

6 TRI 5.1
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Validation sites
   TRI ~ 7.3
   Vertical wind speed profiles

1 TTD / BPA Naselle Ridge

2 TTD / BPA Megler

3 NEON MLBS

4 NEON SOAP

5 E-Stmk / Handalm

6 FHTW / EVN Lichtenegg



Simulation method accuracy

for z=[0.3; 78]m a.g.l Avergage wind speed prediction

Bias (m/s) Standard deviation (m/s)
m = -0.39 s = 0.73

Average power density prediction
for all sectors

Bias (W/m²) Standard deviation (W/m²)
m = -17 s = 36



Simulation method accuracy

By example

Calculation of max. AEP uncertainty

Year to year (Y2Y) AEP s +/- (%)

Target name Exp (%) Sim (%)
Handalm 12.0 5.6
Lichtenegg 8.4 21.3
Megler 17.6 18.4
Naselle Ridge 12.7 11.7

Average 12.7 14.3

The average simulation method s is similar 
to the Y2Y AEP fluctuation at the validated 
targets suitable for wind power generation.



Outlook Listen to you...
and answer your questions

Increase the number and diversity of 
validation sites around the globe

Optimise run time & computational cost

Front end and user interface 
development

Tailor-made post processing and data 
analysis for wind power experts



Contact

Rheologic GmbH
Liniengasse 40/12
1060 Wien

andras.horvath@rheologic.at
https://rheologic.at
+43 699 81903236
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